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Abstract
© SGEM2018. In-Situ Combustion is one of the most important and promising methods for
enhancing oil recovery for both light and heavy crude oils from reservoirs. In this method air is
injecting into the oil reservoirs and causes ignition and in the next step it effects combustion
inside of reservoirs. Nuclear Magnetic Resonance (NMR) spectroscopy as a fast and accessible
technique was used to monitoring the light and heavy crude oils oxidation behavior. Herein, we
investigated  two  light  and  heavy  crude  oils  based  on  temperature  dependence  oxidation
process during low-temperature oxidation in a wide temperature region from room temperature
to 180 ºC.  In this research,  we simulated air  injection method into the reservoirs through
bubbling air  into the samples during heating. At any certain temperature with the help of
Hydrogen (1 H) spectroscopy we monitored the temperature effect on oxidation of oil in the
presence of air. In continue due to less sensitive of13 C NMR we applied Fourier-Transform
Infrared spectroscopy (FTIR) as an accessible method for monitoring and more evaluation the
new oxygen-containing compound such as carbonyl group. Infrared spectroscopy showed that
during  crude  oil  oxidation  the  abundance  of  Chemical  changes  occurred  gradually  and
systematically with the increasing of temperature. For the light oil we observed mass lose that it
can be belongs to evaporation of some light hydrocarbons and some gases such as CO2 and
H2S.  The NMR results  showed that  crude oil  oxidation causes to  produce oxygen content
compound inside of oil such as carbonyl compound. This phenomena can be open new route to
studying crude oil oxidation using NMR spectroscopy and it will be new clue for understanding
the route of crude oil oxidation mechanisms inside of reservoirs.
http://dx.doi.org/10.5593/sgem2018/1.4/S06.083
Keywords
Crude oil oxidation, Ignition, In-situ combustion, NMR
References
[1] R. B. Zhao, Y. G. Wei, Z. M. Wang, W. Yan, H. J. Yang, and S. J. Liu, Kinetics of Low Temperature Oxidation of
Light Crude Oil, Energy&Fuels, 2016, pp 343–356.
[2] Husein, M.-M., and Alkhaldi, S.-J. In situ preparation of alumina nanoparticles in heavy oil and their thermal
cracking performance. Energy Fuels, 2014, pp 6563–6569.
[3] Yu.  H.,  Yang.  B.,  Xu.  G.,  Wang,  J.,  Ren,  S.,  Lin,  W.  Air  foam injection  for  IOR:  from laboratory  to  field
implementation in Zhong Yuan oilfield china. Paper presented at the Visual Information Engineering, 2008.
[4] I.Z. Rakhmatullin, S.V. Efimov, B.Ya. Margulis, V.V. Klochkov, Qualitative and quantitative analysis of oil samples
extracted  from some Bashkortostan  and  Tatarstan  oilfields  based  on  NMR spectroscopy  data,  Journal  of
Petroleum Science and Engineering, 2017, pp 12-18.
